The fractional change in reflectivity due to strain ΔRR of evaporated film samples of four silver-indium alloys was measured in the energy range 2.5-4.5 eV. The films had indium concentrations of 0.4, 1.6, 3.3, and 5.0 at.%. A Kramers-Kronig inversion of ΔRR yielded the change, due to strain, of the phase shift of the reflected electric field. The strain-induced changes of the real and imaginary parts of the complex dielectric constant, Δε1 and Δε2, were calculated. Interpretation of the structure in Δε2 of silver and the four alloys yielded the following conclusions. (a) The structure in Δε2 at 4.06 eV in silver is due to the L2′→L1 (Fermi surface to conduction band) transition and not to the L3→L2′ (d band to Fermi surface) transition as previously suggested. (b) The L2′→L1 band gap in silver is 4.15 eV and decreases to about 3.7-3.8 eV in the 5.0% indium alloy. (c) Indirect transitions contribute to ε2 and Δε2 below the direct L2′→L1 transition energy in the silverindium alloys. The fractional change in reQectivity due to strain hR/E of evaporated film samples of four silver-indium alloys was measured in the energy range 2.5 -4.5 eV. 
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«M. Garfinkel, J. J. Tiemann, and W. E. Engeler, Phys. Rev. 14S, 695 (1966) ; 1SS, 1046 1SS, (1967 . The transducers used to strain the film were 12 mm square and 4 mm thick. They were poled such that when a voltage was applied between the square faces, they expanded (or contracted) uniformly while the thickness decreased (or increased), depending on the polarity of the voltage. The films presumably follow the shape changes of the transducer, although accurate knowledge of the strain is not necessary in what follows.
Optical Measurements
The experimental apparatus shown in Fig. 1 The transducer on which the sample was deposited was held by two Plexiglas supports (see Fig. 1 In a piczoreQection experiment the fractional change in refiectivity due to strain DR/R is measured. In order to extract information about the band structure from the experiment, one must relate hR/R to A»q and h»2, the strain-induced changes in the real and imaginary parts of the dielectric constant, respectively. The equations needed to relate DR/R to D»~and Lk»2 are given by GTE. SricQy, one finds 68, the strain induced change of the phase shift of the electric 6eld upon reflection, by a dispersion integral on DR/R. One needs to "extrapolate" AR/R to zero and in6nite photon energies. From AR/R and 68, straightforward algebra yields S."=Pn(., -1) -k.,j-', aR/R+Lk(. , -1)+n.,joe, (1) 6», Pk(»g 1)+--n»» j 2-DR/R Pn(»g 1) --k»,j6-8, (2) where the complex dielectric constant~=~l -i~2 is related to the complex refractive index g=n -ik by g'= ». To obtain extrapolated values of hR/R at photon energies below the lowest used, GTK used (1), (2), (10), (11)g.
with AV/V set equal to twice the linear strain of the transducer. Equations (3) and (4) and Drude expressions for e gave hR/R for photon energies below 2.5 eV. The zero level of hR/R in the region 2.5 -4.5 eV was adjusted to make the data join smoothly with the calculated DR/R at 2.5 eV.
To extrapolate AR/R in the high-energy region ()4.5 eV), dR/R was set equal to a constant, the FlG. 7. h8 for silver-indium alloys.
As mentioned previously, ML found upon alloying silver with indium that the strong structure in moved to higher energy, while weak structure developed and moved to lower energy. They attributed the weak structure to the L2 -+Lj transition and the strong structure to the L3 -+ L2 transition. The structure iñ &2 moves to lower energy in a manner similar to the weak structure in e2. The structure in A&2 does not split into two components with increasing indium concentration as occurred in e2. We attribute the structure To a 6rst approximation, the change in e2 due to strain is
If transitions from more than one pair of bands contribute to e2 in a particular range of E, one must sum over all pairs of bands involved. -e2(no strain), the negative sign is necessary in a derivative experiment (see Fig. 11 ). ,(E) = -A I m I 2(ag(E)/dE)~E.
critical point because the initial states for the corresponding transitions are unoccupied. Actually, this cutoff is about kT broad. g(E) then rises rapidly, as the Fermi function approaches unity, then slowly, to a cusplike maximum at the critical point, as shown schematically in Fig. 11(a) . If now the Lt band is shlftcd lower ln cncrgy by dllatatlon ' ' and posltlvc shear strain, s the structure in g(E) shifts to lower energy, as shown in Fig. 11(a) .The difference is shown in Fig. 11(b small in AR/R of silver, and structure in the same spectral region probably has a diferent explanation in our alloys. Examining DR/R (Fig. 4) around 3.5 CV is difFjcult. An enlarged plot is given in Fig. 5 Ziman, Phil, Mag. 5, 757 (1960) . concentration, are 4.10, 4. 0, 3.9, and about 3.7 -3.8 eV.
In the 0.4% alloy, the I.band-gap energy was chosen to be that of the zero in 6~2. In the more concentrated alloys, the choice becomes more ambiguous because of the structure due to indirect transitions and the general broadening. We have chosen energies slightly below those of the zeros in Ae2.
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